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ABSTARCT 

Background: Lung cancer is the leading cause of cancer death worldwide. Unfortunately, most lung cancers 

are already unresectable and metastatic at initial diagnosis. Measurement of tumor markers is a non-

invasive means to predict prognosis, and is therefore used in daily clinical practice.  

Aims & Objectives: The aim of this study was to assess the diagnostic yield of the tumour markers 

carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9, in serum and bronchoalveolar lavage fluid 

in a group of patients with bronchogenic carcinoma.  

Materials and Methods: Serum and bronchoalveolar lavage fluid samples were collected in a group of 38 

cases with benign or malignant pulmonary diseases and 36 controls. The serum from all the subjects were 

analyzed for estimation of levels of various tumour markers like CEA and CA 19-9 using enzyme linked 

immunosorbant assay (ELISA) kits.  

Results: Serum CEA level was found significantly higher among lung cancer subjects with respect to 

controls (28.15 ± 8.11 versus 5.82 ± 2.66 µg/L; P < 0.001). Moreover, serum CA 19-9 levels were elevated 

in lung cancer cases as compared to controls and were statistically significant (60.08 ± 17.14 versus 23.75 ± 

10.58 U/ml; P < 0.001). Serum CEA level does not have any correlation with serum CA 19-9 (r = 

0.175; P=0.322) level among lung cancer subjects as well as in controls (r = 0.075; P = 0.670).  

Conclusion: Carcinoembryonic antigen was the most relevant marker in bronchoalveolar lavage fluid. For 

the factors evaluated in this study, determination of carcinoembryonic antigen and carbohydrate antigen 19-
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9 in bronchoalveolar lavage fluid were clinically more useful markers in comparison with serum, although 

the latter may also be helpful in certain situations. Although there is no specific tumour marker for lung 

cancer, the combination of several can be used to diagnose most patients with lung cancer and also to rule 

out false positive and negative cases. 

Keywords: Tumour markers, CEA, CA 19-9, Lung carcinoma, Bronchoalveolar lavage fluid, Serum, ELISA. 

 

INTRODUCTION 

Lung cancer commonly used for tumours arising 

from the respiratory epithelium (bronchi, 

bronchioles and alveoli) is the leading cause of 

cancer death worldwide. According to the World 

Health Organization classification four major cell 

types build up 88 % of all primary lung neoplasm. 

Adenocarcinoma consists of 32 %, squamous cell 

carcinoma 29 %, small cell carcinoma 18 % and 

large cell carcinoma account for 9 % of all cases. 
[1,2]

. Despite the improvement in treatment and 

chemotherapy, the survival rate with advanced 

lung adenocarcinoma (ALAD) is very poor. 

ALAD prognosis can be made through various 

factors, such as pathologic characteristics, 

imaging features, and oncogenes, but identify-

cation of more accurate prognostic markers is 

imperative 
[1]

. Emerging technologies for early 

detection of lung cancer includes low dose helical 

computed tomography scan, computer aided 

digital radiography, sputum immunostaining and 

sputum polymerase chain reaction based oncogene 

detection, auto fluorescence and virtual 

bronchoscopy 
[2-8]

. Many studies have also chosen 

mass spectrometry aided secretome analysis in 

cancer cells for screening purpose 
[9–12]

. 

Tumor markers are molecules are produced by a 

tumour associated with a cancer or by the host in 

response to the cancer whose measurement or 

identification is useful for clinical diagnosis. It can 

be used for screening purpose for cancer, making 

a diagnosis and prognosis better in the course of 

the disease. Carcinoembryonic antigen (CEA) the 

first oncofetal antigens consists of a large family 

of cell surface glycoprotein (molecular weight: 

150–300 kDa) found in many types of cells but 

associated with tumors and the developing fetus. 

The normal range is <2.5 μg/l in an adult non-

smoker and <5.0 μg/l in a smoker. It is associated 

with plasma membrane of tumor cells, from which 

it gets released into the blood. Although CEA was 

first identified in colon cancer, an elevated CEA 

level is also found in a variety of cancers like 

lung, pancreas, gastric, and breast. It is also 

detected in benign conditions including cirrhosis, 

inflammatory bowel disease, chronic lung disease, 

and pancreatitis. On the other hand, Carbohydrate 

antigen 19-9 (CA19-9) is a monoclonal antibody 

generated against a colon carcinoma cell line to 

detect ganglioside found in patients with 

gastrointestinal adenocarcinoma (molecular 

weight: >1,000 kDa). The upper reference range is 

<37 U/ml in healthy subjects. It is found it to be 

higher in cases of gastric cancer, lung cancer, 

colon cancer and pancreatic cancer and has been 

proposed to differentiate benign from malignant 

pancreatic disease. 

The levels of tumour markers in biological fluids 

like pleural effusion have been used for screening 

purpose and diagnosis of pleural malignancy
[13, 14]

. 

This study aims to evaluate the possible role of 

tumour markers like CEA and CA19-9 in serum 

of suspected cases in diagnosis of lung cancer. 

 

METHODS 

The case control study was conducted at tertiary 

care teaching hospital, Haldia, West Bengal, India, 

during the period of 3 years. The study consists of 

38 cases and 36 controls which were age, sex and 

BMI matched, attending the Chest medicine and 

General Surgery departments of the hospital. The 

study was approved by the institutional ethical 

committee and an informed consent was taken 

from each subject. Patients with clinico-

radiological suspicion of lung malignancy and 

later confirmed by computed tomography guided 

fine needle aspiration cytology (FNAC) of 

peripheral lymph node or fibre optic broncho-

scopy (FOB) guided biopsy were considered as 

cases. Controls were relatives of the patient 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5109711/#CR1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5109711/#CR2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3547445/#CR1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3547445/#CR9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3547445/#CR12
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visiting the chest department or routine check up 

individuals. Patients less than 18 years of age, 

history of adenocarcinoma of colon, pancreas, 

breast ovary, hepatocellular carcinoma, pancreas-

titis, hepatitis, cirrhosis of liver, inflammatory 

bowel disease and pregnancy were excluded from 

the study. Serum was separated from 5 ml of 

venous blood samples collected aseptically from 

all the cases and controls. The serum from all the 

subjects were analyzed for estimation of levels of 

various tumour markers like CEA and CA 19-9 

using enzyme linked immunosorbant assay 

(ELISA) kits. Statistical analysis of different 

biochemical parameters was performed by 

Students' t-test. All variables were expressed as 

mean ± SD (standard deviation). Means obtained 

from two normally distributed sample groups were 

compared by Student's unpaired two-tailed “t”-test 

and for nonparametric Mann-Whitney U “t” test. 

To find out the correlation between two variables, 

Pearson's product moment correlation coefficient 

was used. A value of P < 0.05 was considered as 

statistically significant. All statistical analyses 

were performed by using Graph Pad prism 

software (version 5, 2007, San Diego, California, 

USA). Statistical analysis for sex distributions was 

evaluated by chi-square test by using statistical 

software STATA (version 8, Copyright 1984–

2003, Stata Corporation, Texas, USA). 

 

RESULTS 

The demographic and biochemical profile of the 

bronchial asthma subjects and healthy controls is 

presented in Table 1. There was no significant 

difference in age, sex distribution or BMI in either 

of the two groups between lung cancer and control 

subjects (Table 1). Serum CEA level was found 

significantly higher among lung cancer subjects 

(Figure 4,5) with respect to controls (28.15 ± 8.11 

versus 5.82 ± 2.66 µg/L; P < 0.001) (Figure 1). 

Moreover, serum CA 19-9 levels were elevated in 

lung cancer cases as compared to controls and 

were statistically significant (60.08 ± 17.14 versus 

23.75 ± 10.58 U/ml; P < 0.001) (Figure 2). As 

presented in Figure 3, serum CEA level does not 

have any correlation with serum CA 19-9 (r = 

0.175; P=0.322) level among lung cancer subjects 

as well as in controls (r = 0.075; P = 0.670). 

 

Table 1: Demographic and biochemical profile of 

the subjects 

 Control 

(n = 36) 

Lung Cancer 

(n = 38) 

Age(in years) 54.28 ± 5.6 55.69 ± 6.2 

Sex (M/F) 28/8 30/8 

BMI (kg/m
2
) 25.67 ± 2.12 25.96 ± 2.24 

FPG (mg/dl) 89.23 ± 8.52 88.7 ± 11.67 

Serum total 

CHL (mg/dl) 

168.5 ± 22.32 172.8 ± 32.6 

Serum HDL (mg/dl) 42.48 ± 3.12 41.22 ±4.46 

Serum TG (mg/dl) 118.4 ± 23.34 182.8 ± 89.2* 

[FPG, fasting plasma glucose; CHL, cholesterol; TG, 

triacylglyceride; HDL, high density lipoprotein cholesterol. 

Age, BMI, and serum levels of biochemical parameters were 

expressed as the means ± SD. Statistically significant, * p < 

0.001 vs Control.]  

 
Figure 1: Correlation of serum CEA level among 

lung cancer subjects with respect to controls 

(28.15 ± 8.11 versus 5.82 ± 2.66 µg/L; P < 0.001). 

 
Figure 2: Correlation of serum CA 19-9 levels in 

lung cancer cases as compared to controls (60.08 

± 17.14 versus 23.75 ± 10.58 U/ml; P < 0.001). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886277/table/tab1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886277/table/tab1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886277/figure/fig1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886277/figure/fig2/
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Figure 3: Correlation of serum CEA level with 

serum CA 19-9 (r = 0.175; P=0.322) level among 

lung cancer subjects as well as in controls (r = 

0.075; P = 0.670). 

 

 
Figure 4: Solitary Pulmonary Nodule on chest X-

ray 

 

 
Figure 5: Axial lung window chest CT image 

from a 62-year-old man, showing solitary 

pulmonary nodule 

 

 

DISCUSSION 

In this study we have compared the serum levels 

of tumour markers such as CEA and CA 19-9 

which clearly shows an elevated level in case of 

lung cancer (Figure 4,5) while compared to 

controls. Although there was no association 

between these tumour markers in lung cancer 

subjects, a significant individual rise was observed 

which indicates a prognostic marker or screening 

for the patients before undergoing chemotherapy 

and overall survival rates. This is in confirmation 

with a study which showed definite elevation in 

levels of CEA as well as CA19-9 in both BAL 

fluid and serum of all the cases compared to the 

controls. Among the cases, BAL fluid CEA levels 

are more increased in smokers which indicate that 

tobacco induces cellular alterations in the 

bronchial cells among the case group causing 

increased secretion of CEA. These results are in 

close agreement with other studies 
[15]

. Moreover 

both age and smoking history are found to 

manipulate the serum CEA levels 
[16, 17]

. Four 

studies also observed that CEA was useful as a 

predictive marker for risk of recurrence and risk of 

death measured over time. No studies found CEA 

levels useful as a diagnostic marker for lung 

cancer. In one study CEA level was estimated in 

Pleural Lavage Fluid (PLF) and was found to be 

useful as prognostic markers for overall survival 

(OS) after surgery. Thus serum level of CEA 

carries prognostic and predictive information of 

risk of recurrence and of death in lung carcinoma 
[18]

. 

The definite reason for high CA 19-9 levels is not 

clear but several studies have shown that healthy 

volunteers did not have high serum CA 19-9 

levels which is in confirmation with our study 
[19, 

20]
. High CA 19-9 elevation has been observed in 

some chronic inflammatory lung diseases, such as 

intestinal pneumonia, bronchiectasis, diffuse 

panbronchiolitis etc 
[21]

. In the present study, CA 

19-9 was higher in lung cancer subjects while 

correlation was not there with CEA and thus it is 

presumed that elevated serum CA 19-9 was 

associated with the CA 19-9 generated by cancer 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3547445/#CR17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3547445/#CR18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5109711/#CR33
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cells of lung. These findings also indicate that CA 

19-9 positive lung adenocarcinoma is highly 

malignant. We speculate that these malignant 

features caused the elevated serum CA 19-9 as 

well as serum CEA, as cancer cell invasion to the 

blood could cause the elevated serum tumor 

markers. 

Our findings are interesting but there were some 

limitations to this study. First, as this study was 

conducted in a single institute with less sample 

size. Second, some of the associated comorbities 

associated in patients might interfere because 

measurement of tumor markers was at the 

discretion of the attending physician. Third, Lewis 

antigen status was not examined
[22]

. Patients who 

are Lewis antigen-negative cannot synthesize CA 

19-9, which may produce false negative
[23]

. 

Despite these limitations there was significant rise 

in the levels of serum CEA and CA19-9 which 

indicates that these tumour markers may be used 

for the screening purpose of the disease. It may 

also be suggested that these markers may be 

helpful in diagnosis before and after receiving 

chemotherapy which may be beneficial in 

treatment and pathogenesis of the disease. 
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